C ALCIFICATION may occur in organized hematomas throughout the body including those within the subdural space. Sporadic reports have appeared describing the clinical and roentgenologic findings associated with calcified subdural hematomas and in many instances surgery has been undertaken to remove the lesion. No report has included more than ~ cases and there has been little effort to evaluate the effect of removal of the calcified mass. The purpose of this report is to assess the results of surgical removal of such lesions and also to attempt to explain their occurrence in terms of intracranial pathophysiologic mechanisms.
The basis of this review consists of 6 cases which have been encountered in the past 11 years, the patients ranging in age from 7 to 15 years. Each patient underwent craniotomy for removal of a unilateral or bilateral lesion. The subsequent events have indicated that the surgical procedure was ineffective in altering the clinical course and the theme Received for publication June 10, 1965. of this report, therefore, is to question the advisability of surgery when such lesions are encountered. Table 1 summarizes tile pertinent data concerning the patients reviewed. It is noteworthy that all patients were less than 15 years of age at the time of recognition of the calcified mass. Most previous reports have concerned adults, although during the interval covered by the present study only 1 adult with a similar lesion has been seen. It is also significant that the youngest child was 7 years of age, although the 3 youngest patients in this series (ages 7, 8, and 9 years) were known to have had subdural hematomas or significant head trauma in infancy. It seems, therefore, that the hematomas could not be considered expanding lesions during these prolonged intervals; it was only when seizure activity or mental retardation became obvious that they were demonstrated by roentgenograms.
Clinical Material
Three of the 6 patients were born prematurely. The susceptibility of premature infants to intracranial hemorrhage is well established and the high incidence in the present series is entirely consistent. It is not suggested that prematurity itself leads to calcification of a surface hematoma but it seems likely that associated cerebral damage allows for persistence of the hematoma until calcification may occur.
Of particular interest in relation to the pathophysiology of subdural hematomas of several years duration is the presenting symptomatology. In 5 of 6 patients, seizures constituted the main reason for admission while in the remaining patient a febrile illness which was interpreted as "aseptic meningitis" was the initial problem. Six of the patients also had symptoms of mental retardation or behavioral disorder. None of the patients had evidence of intracranial hypertension or a progressive focal neurological deficit.
I n each case the calcification was recognized unexpectedly; it usually appeared in crescentic form adjacent to the inner skull table. I n 5 patients it occurred in the frontal or frontoparietal region. This finding was consistent with the frequently recorded observation that chronic subdural hematomas occurring in infancy are almost invariably either confined to this region or are of greatest thickness in the frontal portion. The 6th patient of this series had the residual calcified mass in the parietal area. I n all but one instance tile hematomas were bilateral.
Preoperative evaluation of the patients included pneumoencephalography, clectroencephalography, and psychometric evaluation. These studies will be considered in more detail later in an attempt to explain the existence of such long-standing hematomas and to analyze the results of surgical intervention. I n each patient the hematoma was removed either unilaterally or bilaterally (Fig. 1) . Two patients had postoperative intracranial infection which complicated the subsequent course but probably did not alter the long-term results.
The principal complaint in all b u t 1 patient consisted of convulsive episodes and mental Table ~ shows the results of psychometric studies. Each patient was evaluated by Stanford-Binet testing preoperatively although in 1 patient scoring was not possible. In 4 of 5 testable children the preoperative test showed mental defectiveness with scores ranging from 57 to 65; the final patient scored 91. Psychometric evaluation at the end of the follow-up period demonstrated no evidence of improvement of mental capacity and function. I n most instances the score was within the same range as that recorded preoperatively. In no patient did a significant rise of score occur although in one instance a drop from 65 to 35 over a 10-year period was recorded. Table 3 summarizes the data concerning preand postoperative seizure activity. All 6 patients had seizures at some time during their lives. I n 1 instance this had appeared in early infancy and had not recurred. I n 2 others seizures precipitated the hospital admissions during which the presence of calcified hematomas was recognized b u t had not occurred previously and did not appear in the postoperative period. The remaining 3 patients had histories of recurrent seizures preoperatively and in each one the seizures continued unchanged, requiring continuous anticonvulsant medication. It seems reasonable to conclude that the calcified surface lesion is not responsible for the convulsive
